in both countries. Consequently, a decrease in the consumption of feed in the livestock production together with the above-average cereal harvest in 2009 in Western countries resulted in a drop of the cereal output prices. A quite different situation was in 2010, when the cereal prices became to grow due to the bad weather, floods and a low grain quality. Despite the more favourable output prices in agriculture since 2010, many agricultural commodities have been unprofitable so far. The loss is partially mitigated by the current subsidies.
Revenues from agricultural production are mostly out of the farmers' control. Yields, especially in the crop production, are substantially affected by weather. Output prices are determined by the market (Kita et al. 2012) , because farms in the Czech Republic and in Slovakia operate in the market with the monopolistic competition, with a minimal ability to increase prices. Farmers can influence the output price only through a higher quality of production and possibly by negotiations within the agro-food verticals. It is necessary to seek hidden reserves in costs and consumption. Čuba and Hurta (2004) have already published a guide how to cut costs in the agricultural production by thirty percent. The research on the energy efficiency (Jelínek et al. 2010 ) of wheat producers in the Czech Republic shows that in the surveyed farms would actually be able to save around 35% of the direct and indirect energy input to keep the same wheat production.
Enterprises should continuously plan costs and evaluate the deviations of the actual costs from the plan. The business information system must be at such level that allows the management to use accurate information on any farm costs, causes of the cost formation and cost structure for the individual performances. The availability of such information is essential for the effective financial and operational management. One of the ways how to manage costs quickly and effectively is controlling.
The literature contains various definitions of controlling (Mann and Mayer 1992; Volmuth 2002; Fibírová 2003; Eschenbach 2004; Foltínová et al. 2011; Sedliačiková et al. 2012; Havlíček and Břecková 2013) . In the article, controlling can be defined as "a method how to increase the effectiveness of management using a continuous and systematic comparison of the facts and the desired (predetermined, planned) state of the business processes, the evaluation of anomalies observed, finding their causes, proposing measures for their remedy, or to update the targets" (Fibírová 2003) . Cost controlling is a partial method of controlling focused primarily on the overhead costs. Cost controlling includes all measures, analyses and tools which consist in the purposive creation of cost structures. Cost controlling focuses on the cost structure, the roots of costs and the cost flexibility with an emphasis on the future.
The paper deals with cost controlling in agricultural production. As already mentioned, the farms adopt the output price from the market. The appropriate procedure for cost controlling in agriculture is target costing. Target costing deducts the profit margin from the output price. Then the controller gets the upper limit of specific and overhead costs, which the company should not exceed if it wants to produce profitably. Moreover, it is necessary to add the current subsidies to the sales revenues. Besides target costing, the controllers can also manage the cost structure through the Actively Based Costing (Chrenková 2011) , cost benchmarking Boudný 2013, Bošková 2008) and Zero Base Budgeting. Poláčková et al. (2008) focus on the cost structure of the selected agricultural commodities in the Czech Republic.
The article aims at the evaluation and comparison of the structure of costs linked to the milk production in the Czech Republic and the Slovak Republic. The paper focuses on the potential of cost controlling in agricultural production.
MATERIAL AND METHOD
Th e analysis is based on data from the sample survey of costs and yields of agricultural commodities. Th e survey has been carried out by the Institute of Agricultural Economics and Information, Prague (IAEI) and the Research Institute of Agricultural and Food Economics, Bratislava (RIAFE). Both institutions collect specifi c and overhead costs in agricultural enterprises.
In the Czech Republic, the methodology of the costs and revenues calculation (Poláčková et al. 2010) in agriculture is recommended by the Ministry of Agriculture for the application in agribusiness entities with accounting. The methodology establishes the calculation formulas for the main and supplemental activities in agribusiness enterprises including their description. Simultaneously, the calculation methods for the particular activities including the range of the calculated outputs have been determined. This enables to check the comprehensiveness of cost allocation into outputs. The report for each commodity has a standardized structure. The sample survey collects not only financial data but also natural variables such as the sowing and harvesting agricultural area, the number of feeding days, the produced and sold quantity of production, etc.).
In Slovakia, Cenigová (2000) published a similar methodology of cost and revenues calculation in agriculture. The reports keep the same structure as in the Czech Republic. The overview of the methodologies for costs calculations of ruminants in Slovakia was published by Krupová et al. (2012) .
The paper focuses on the cost structure in agriculture in the period 2007 2012. Table 1 refers to the number of respondents with the available data on the cost of milk production. The sample reflects the fact that there is an important role of large mixed crop and livestock agricultural enterprises (joint-stock companies and cooperatives).
Overhead costs per one costing unit in dairy farms are calculated through the same method in both countries. Specific costs are directly convertible per costing unit, whereas the overhead costs are common for more outputs at the same time. The calculation formula and the definition of cost items in livestock production are almost the same in both countries. Milk production requires cost calculation of different animal categories. The subtracting calculation, the budgeting calculation or the composite method is used. Costs of main products can be calculated by subtracting the value of by-products (manure) from the total costs of keeping dairy cows. The comparison of the average costs per litre of milk and the price per litre of milk gives information about the profitability of milk production.
There are two main products -milk and calves. Let the us assume that 94% of total costs relate to milk and 6% refer to calves. The costs are expressed per 100 feeding days and per litre of milk.
Because of different currencies used in the Czech Republic and Slovakia, all costs and revenues in the Czech Republic and Slovakia are converted into EUR using the annual average of the daily exchange rates CZK/EUR announced by the Czech National Bank and the exchange rates SVK/EUR in 2007 and 2008 by the Slovak National Bank.
To make a complex view on the economic efficiency of milk production, the FADN network is used as a data source. The article compares the specific and overhead costs, other costs (costs on the external factors and depreciation), and total production with and without current subsidies per livestock unit. The FADN analysis focuses on the specialized milk farmers (code 5 in TF8 FADN grouping).
Application of cost controlling in agricultural production
As we already mentioned in the introduction, the surplus of milk production in the global market led to lower output prices of milk in 2009. Figure 1 shows the annual producer price index of cows' milk. The indices refer to the same period of the previous year and are in nominal terms.
The deepest drop in output prices is evident in 2009. In Slovakia, there has been a decline in milk prices with a quarterly delay against the Czech Republic. Source: authors based on the Eurostat data ally increasing prices. However, even higher prices fail to cover the costs. A gradual increase in prices encourages farmers to produce more. The second wave of the price decline was recorded in 2012, but it was not so dynamical. The crisis in the milk market in combination with the financial and economic crisis forced the final consumers to reduce the demand for dairy products. Exports from the EU to third countries decreased by half.
This situation forced farmers to think about ways how to reduce costs and how to sale at higher prices. In this respect, the producers need to assess the feasibility of the first-hand sale. Everything also depends on the situation in the region. The potential sellers of milk should take into account the additional investments to ensure the point of sale, the staff remuneration, keeping sales records on the file, etc. Milk vending machines seems to be a practical solution of this problem, especially for small milk producers.
Raw cow's milk is consumed in almost all European countries. Especially Italy has a great power in direct sales of milk through the milk vending machines. One of the most important benefits of the direct sale (first-hand sale) is the elimination of trade interfaces, which has the effect of price reduction for the final consumer. Experiences of agricultural enterprises confirm that the installation of milk vending machines in densely populated areas can increase the milk consumption by 4%. Milk from the vending machines is healthy and safe because it can be offered only by farmers with food safety certificates. Milk is tasty and of a higher quality. Besides the dietary point of view, there are also better output price relations for both manufacturers and consumers. Moreover, packaging of the raw cow's milk sold through milk vending machines is more environmentally friendly because the consumers mostly carry their own bottles.
If someone wants to do business efficiently and be competitive in the 21 st century under the globalization of the world market, the entrepreneur cannot use obsolete methods and tools (Krause and Javor 2006) . Instruments providing the in-depth, relevant, timely and accurate information should be applied. Controlling provides such a tool. Medium-sized and large companies, especially with the foreign capital involvement, use controlling as the management tool.
One of the main tasks of operational controlling is to manage profit within the company. Profit is commonly quantified as the difference between revenues and costs. If we assume that the essence of revenues in the manufacturing business consists of the sales of own products, then profit/loss is determined by the revenues and costs on own products. Moreover, the current subsidies significantly increase the economic results in agricultural enterprises in the EU. Under the assumption of the monopolistic competition, enterprises can hardly set a price and therefore the enterprises must focus on the consumption and production costs.
Cost controlling is a special discipline of controlling. Cost controlling focuses on costs at the company level as well as at the output level. Controlling answers the entrepreneurs following questions: To answer these questions in the milk production, the analysis of the average price and costs of production of the raw cows' milk should be done. The analysis is based on data from the sample survey of the costs and yields of milk production in Slovakia and in the Czech Republic.
The reports from sample surveys classify the costs as follows: feed and bedding costs (on-farm or purchased), costs on the veterinary material, other material costs, specific personnel costs including the mandatory social costs of employer, machinery & building current costs, depreciation of fixed assets, depreciation of animals, veterinary services, other specific and service costs, costs of the ancillary activities, total specific costs, production overheads, administrative overheads, the average total costs per 100 feeding days (f. d.), the average total costs per 1 litre of milk.
This classification respects the typology of costs by the possibility of their assignment to the costing unit -specific costs can be assigned to the costing unit, whereas overhead costs cannot. Farms in Slovakia and in the Czech Republic usually do not distinguish variable and fixed costs. It is very difficult for them to decide about the short and long time period. The useful tools for the managerial decision making are the contribution margin calculation and the gross margin calculation.
The contribution/gross margin calculation helps to determine how each output covers fixed costs and generates profit. It helps to determine whether to keep or drop certain aspects of the business or product. Both methods try to set the price threshold to cover the unit variable/specific costs. Leinweber (2009) describes the principle of the contribution margin calculation. He concludes that almost half of Czech companies still do not use the contribution calculation method even though it is great for the sophisticated monitoring of the up-to-date situation in the company and as well it provides a much better information than the accounting system.
The basic difference between the contribution margin calculation and the gross margin calculation is that the contribution margin calculation seeks to separate out variable costs (included in the contribution calculation) from fixed costs (not included in the contribution calculation) on the basis of the economic analysis of the nature of the expense, whereas the gross margin is determined using the accounting standards.
Use of the contribution margin in agriculture is very questionable, either due to an impact of natural conditions on agricultural production, or due to the supplemental production and the consumption of own products and by-products. Last but not least, monitoring of fixed and variable costs is very difficult.
If agricultural enterprises do not distinguish variable and fixed costs, they can apply the gross margin calculation. The gross margin can be set as the unit gross margin or the total gross margin. The unit gross margin is the difference between the output price per unit (p) and the specific costs per unit (sC), i.e. GM = p -sC. The total gross margin is calculated as unit gross margin multiplied by the number of units sold. Specific costs include variable costs and fixed costs directly linked to the output, such as material costs, energy, labour etc. It does not include the overhead fixed costs like the office expenses, rent, administrative costs, etc. Gross margin can be set either as the unit/total margin or as the percentage margin. Table 2 shows specific costs, overhead costs, sales and unit gross margin per 100 f. d. Table 2 shows that the proportion of specific costs to the total cost of dairy farming in both countries is approximately 85-86%. Economics of production and marketing of milk is in the red. Sales of milk are not able to cover the entire specific costs. Moreover, overhead costs are not covered. In the Figure 2 indicates a higher proportion of the costs of the purchased feed and bedding in the Czech Republic in comparison with Slovakia. The total specific material costs account for 50% of the total cost of milk production in both countries. However, there are relatively large differences in labour costs between the two countries. Personnel costs, including the mandatory social expenses of employer, account for 19.0% of the total costs in the Czech Republic (126.19 EUR/100 f. d.) and 11.7% in Slovakia (78.12 EUR/100 f. d.). Thus, the specific labour costs correspond to the lower wage level of workers in Slovak agriculture.
The economic performance of milk production is influenced not only by the specific and overhead costs per 100 f. d., but primarily by the milk yield per dairy cow which significantly affects the final average unit cost per litre of milk. Figure 3 shows the average annual milk yield in the Czech Republic and in Slovakia.
The average annual milk yield is significantly lower in Slovakia than in the Czech Republic. In Slovakia, the average annual milk yield does not exceed 6,000 litres per dairy cow. There is no obvious growing trend. In the Czech Republic, the average annual milk yield increased from 6443 litres in 2007 to 7181 litres in 2012. Michaličková et al. (2014) recommend the effective utilization of the production potential of animals as the main factor of the unit costs reduction as well as for the improvement of the dairy cattle farms profit in Slovakia. Figure 4 confirms the negative profitability of milk production in the Czech Republic and in Slovakia without the influence of subsidies.
The average output prices per litre of milk, shown by the dashed lines, were approximately the same in both countries, with the exception of 2011. So, milk producers in both countries have comparable price conditions. Nevertheless, the average costs per litre of milk are significantly higher in Slovakia than in the Czech Republic. In Slovakia, dairy farms suffer from the lower milk yield per dairy cow. On the other hand, they have comparable total costs per 100 f. d. (664.5 EUR/100 f. d. in the Czech Republic, 669.6 EUR/100 f. d. in Slovakia in average [2007] [2008] [2009] [2010] [2011] [2012] . Thus, the average costs per litre of milk are by 15.3% higher in Slovakia than in the Czech Republic. Nevertheless, Figure 4 shows that the profitability of milk production was negative in all years.
The current subsidies significantly increase economic results of agricultural enterprises. In the period 2007-2012, the European budget provided a direct payment per hectare in the form of the Single Payment Scheme (SAPS); the national budgets increased the current subsidies by the additional payments TopUp. In addition, agricultural enterprises receive the LFA payments when they farm in the less favoured areas, environmental subsidies when they farm in the areas with environmental restrictions and produce public goods.
It is possible to show the influence of the current subsidies on the economic performance of specialized dairy farms. The Farm Accountancy Data Network (FADN) provides information about costs and yields of specialized dairy farms in the Czech Republic and Figure 5 shows the costs of intermediate consumption (specific material costs, energy costs, external machinery & building current costs, services), other costs (depreciation, wages, rents and interest paid), the total output, the total output including current subsidies. It is clear that agricultural enterprises are not able to cover the total costs by the total output without the current subsidies. So, dairy farms are not profitable without subsidies in both countries. It is important to stress, that the total output including the current subsidies covers the total costs in the Czech Republic, but not in Slovakia.
Here is an example. Let us assume that agricultural enterprises take over the output price from the market. The target costing method allows setting the upper limit of specific and overhead costs. In agriculture, the target costing method has to take into account the current subsidies. According to the RIAFE sample survey, dairy farms in Slovakia received price 0.31 EUR per litre of milk in 2012. The current subsidies per 100 f. d. were 158.57 EUR, the milk yield per 100 f. d. was 1 576.51 litres. So, the current subsidies per litre of milk were 0.1 EUR. Therefore, the total average revenues were 0.41 (0.31 + 0.1) EUR per litre of milk.
As already mentioned, agricultural enterprises do not distinguish between the specific and variable costs. Nevertheless, the farmers are able to identify the variable and fixed costs from the in-depth cost accounting. Production and administrative overheads can be considered as fixed costs. Fixed costs could also include the depreciation of long-term assets and the depreciation of animals. Variable costs include the specific material costs and the specific personnel costs. Costs of ancillary activities may by partly variable and fixed. Ancillary activities include the use of tractors and haulage for each livestock output, repairs and maintenance carried out on own account. Therefore, let us consider the variable nature of the costs of ancillary activities.
Let us continue with the case from Slovakia. When the fixed costs 0.13 EUR per litre of milk are subtracted from the total revenues 0.41 EUR per litre, it is possible to set the upper limit of variable costs at 0.28 EUR per litre of milk. Nevertheless, the real average variable costs were 0.32 EUR per litre of milk in 2012. Analogously, when the variable costs 0.32 EUR per litre of milk are subtracted from the total revenues 0.41 EUR per litre of milk, it is possible to set the limit of fixed costs at 0.09 EUR per litre of milk. However, the real average fixed costs were 0.13 EUR per litre of milk in 2012. In order to be at the break-even point, dairy farmers should receive 0.45 EUR per litre of milk.
In a situation when dairy farmers take the output prices from the market, it is necessary to look for reserves on the cost side, whether fixed or variable costs. They should also strive to improve the yield parameters of dairy cows, which significantly affect the contribution margin per litre of milk. The higher milk yield allows diluting the fixed costs and reducing their average amount per litre of milk.
CONCLUSIONS
This article aims at the evaluation and comparison of the structure of costs linked to the milk production in the Czech Republic and in Slovakia. The paper concentrates on the potential of cost controlling in agricultural production with a special focus on the target costing method. The objectives are carried out. In this paper, the average costs of raw cow's milk production over 6 years are analysed. The period 2007-2012 includes the crisis years 2009 and 2010, when there was a sharp decline in the milk output prices. The results reveal that the output price of milk in Slovakia does not cover the total costs. The gross margin and contribution margin were negative.
Taking into account the current subsidies, the contribution margin is positive but the price still does not to cover all fixed costs. So, the milk production is unprofitable. The situation is better in the Czech Republic due to the lower average costs per litre of milk. It is caused by a significantly lower average annual milk yield in Slovak dairy farms, which does not exceed 6000 litres of milk per one dairy cow. Alternatively, the average annual milk yield in the Czech Republic exceeds 7000 litres of milk with an increasing trend. Such differences in the average annual milk yield generate differences in the average costs per litre of milk. In Slovakia, the average total costs per litre of milk were by 15.3% higher than in the Czech Republic in the period 2007-2012.
The results of the sample surveys help farmers to know the typical average cost structure of the milk production. Farmers can compare their cost structure and make decisions about each cost category. They can identify the break-even price to cover the specific and overhead costs. Alternatively, they can find the break-even point of production at which the costs and revenues are equal. Cost controlling also enables farmers to quantify how much the costs should be reduced to reach the break-even point.
The article does not cover all the possibilities provided by the cost structure analysis in the dairy farming under the assumptions of the current market price of milk and the demand for milk and milk products in Slovakia and the Czech Republic.
